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(54) O10C0B yCTAHOBKH IU1ACTUPJI B HH- 
TEPBAHE HETEPHETHMHOCTH. OBCAflHOft KO- 

. JIOHHU 

(57) -HaoepeTCKHe othochtcb x HefrreAO- 
CuBawaei) npohwauieHHOCTH h npeAHasKaie- 
„o pji* penoin-a oecanwix xohohh H hso- 



nfiuHM oOboahhbbhxoi n pofty k thb iw x unac- 
tob b soHe nep*opauHH. Ueni. - o6«cne- 
tieKHe skohowh MaxepHana nnacrwp* . Ha 
TpyOax cnycxawr mapaBm . rue jaxe- 
pu c ymoTi«T<Mii.Hhim sneMeHTa>« m yc- 
T aaoBneH»m Ma khx nnacwpb. 3areM 
B epxHMft ropen »m»ro' ytwoTHHTenbHoro 
sncMeMxa rHAPawMvecxoro naxepa pa3- 
M«,a»r KanpoTHB MKXMefl n»a*nua HKxep- 
sana HercpMeTMiKOCTM. flramy nnacTUpn 
BM«wcnB»T no MarcMaTMiecKoft ♦opwyjie. 
n P oH3BOABT sahaxepoBxy yimoTHHren^x 
sneMeHTOB naxepa b xoHuewx yiacrxax 
nnacTwpa MpacawpeaieAnacTMpH no Bceft 
Aiwue nyreM cosAaw* HaCwroinoro Aasne- 

TUwaxepHoA sone. Taxoe pacnonoxe- 
we nnacT«P- ooecnemBaeT coxpaHHOCTb, 
ero h oOcaAHofl xonoHHW b HMTepBanc, 
ocraCneHHOM oTBepcTMB>«. A hji. 



HsoepereKMe othocmtcb x HC*TeAo8br- 
Bawneft npo»*nnneHHocTH, a hmchho x 
cnocooan pcMOMra o6caA«-x * 
raxxe MSonxuKM o6boahmb«b.xc« npo fl yx 
thbhmx nnacTOB b aoHe "P**"^* 

Uej,b» MBoOpcTBMHB BBnaeTCM o6ecne 
MCMMC bxomomhm MBTepnana «* C ~PJ; 

Ha <*r. 1 M3o6pa»eH naxcp cabobh 
KMfl rHAPaanMuecxMfl (HPC) c ycraHOBneK- 
Zh " Ken anacTupen b tpbmccopthom 
noi.oxeKH::i «a «Mr. 2 - to xe, npH _ 
sanaxepoBxe ero ynnoT««T«.««« «eneH 
tob xa n»acTupe; na 4«r. 3 - to xe , 
npH npHxaTHHxoHueruxy.acTKOB nnac™ 
„r k oCcaAHoft xonoHHe; Ha <jnr. 
to xe, n P H 9aB epoieHHH npnxaTHB xohuc 



bhx yvacxxoB h A«*0PHMP0BaMMH cpeAMe- 
ro ynacTxa nnaerep* A© xacaHMB c BMyr- 
penHefl noBepxHOCTbio o6caAHOft kwiohhl.. 

CnocoC ycraMOBioc nnacrnpK b MMTep- 
sane HerepMeTHtmricTH oCcaAHoft xoaoh- 
»i peanMsyeTca cneAywWM o6pbbom. 

Ha rHAP a » nHMCC,olfl inaxep,, Bxn»«iaw- 
Wfl BepxHHfl I m hhxkhO 2 ynnoTHHTenb- 
Bue sneMeimi, Hew xotopuw paaMemeH 
AM«>epeMUKanbHMH xnanaH 3, ycTaHasnH- 
BaeTcx MeTaiuiMMCCKHfl nnacTUpb 4, xo- 
TopwA *HxcHpyeTCB Ha naxepe ynopaKH 5 
h 6. PaccTOHHHe nexAy ynnOTHHTenbHWMM 
BneMeirraHH 1 h 2 ycTanaanMBaeTcq b 
sasHCMHOCTM ot flnHHU luiacThip* , ^-ipe- 
nejieHHoro no 33bhchmocth, h o6ec..eie- 
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mil roiimoto aaxptmifl ynnoTKHrenbrnx 
MeMirroji I k 2 xotn;eBuw yiacrKaw 
nnacrupa. 

Annaa miacrupa mfapaeTcn d coot- 
nrrcTHKH co cneAynneA saBHcuKocTbio 

me L-^ jyntaa nnacTbipa, mj 

tj Tvmuit HHTepBana HerepneTMUHoc 

TM oOcaAHOfl KOOOHIU, H\ 

ArtHBa ynnoTRKTejibHoro sjicnen- 
va rHflpajEJiHwe cxoro naxepa, m; 
P.-.^aanamte B m^P Bann^e cxhx na- 
* xepax npH npmeTKu KOHuesux 
nacTxoB iuiaerwpH, Mlla; 
L paccroxBH* ot yerb* ckboxhw 
*AO BepxseA rpaambj HHTepsana 
BcrepnaTB^HocTH oOcVaboA xo- 

JlOHBbl, M| 

NOffynb ynpyrocTH HaTepHana 
rpy6 t ua xoropux up oh a boaht— 
ck cnycx nnacTbipH, Wla; * 
OTHoacHHe HapyxHoro AHanerpa 
k BHyrpeHHeny TpyO, Ha koto- 
pux npoH3B9OTTdf! cnycx roiacTW- 

.X03$4hqh*ht Oyaccona HaxepH- 
ana TpyG, ua KOTopux npoHsso-. 
&htcr cnycx nnacrbrpH. 
Haxep c nnacTupew A cnycxaeTca^Ha 
■acocao-KOMnpeccopiocx TpyGax (hc no-. 
KUtm) J oOcaAHyn xonoaHy ? k Hirrep- 
»any 4 0 BerepHeTR^Hocnc , ocnaOnetiBOHy - 

OTBepCTHJIMH 8, HkxhhA ymioTHHTe/lkHMft 

MeMenT 2 ycTanaBjiMBaxiT rax, wobbi 
nro sepxHuft Topea Gun HanpornB wcuiefl 
rpaHHmi MBTepaana l pt HpH 3Toh paccro- 
mate MCTAy khxbkh TopooM Bepxnero yn- 
ixoTHHTenbBoro sjieMeara 1 h BepxneA 
rpaHHipi HHTepsana 1 0 coctbbht Bermw 

By a, paBHy» 2 . g*. ^tlffi h ywn***xmy*> 

ypjmneme Hacocuo-xownpaccopHux TpyO 
npH ycTOHOBe on acrvpa • Cosaoot b naxe-** 
pa H^ObrroiKoc AAsneHHe nop a ax a 2-3 Mil a 
h aanaxepoBfaiBaxrr ynnoTHKTeKbie sneMeir- 
Tti 1 h • 2 b KOHACBbtx y^acrrrax nnacTwpa 
6 ((Jwr. 2) . noBunaiOT A^BJieme b naKe- 
pe H'pacxmpaioT ero cHaiana ynnoTBU- >0 
TenbBUMt dneHeuTaMi 1 h 2 cootbctctby— 
locate KOKxteBbte yiacrxH rinacTwpx 
(4Mr« 3), Hocne iero oTxpuBaeTca AH<fr- 
^peKUManbHbrf! icnanau 3, npeABapHTenb- 
ho HacTpoeuKbtA ua sanaHHoe naanemje, 55 
h paooneA a, axocTbn paasHpaioT cpeAKxno 
qacTi* nnacTbip*. AaaneHHe b naxepe no- 
BbzoajoT ao pacneTHoro ?4 f . cOecneHHBaw- 
niero npHxarne xoHueBux yqacrxoB nnac- 



TUptt ABBJIC HMCH P^, ItpM 3TOH CpeflH** 

wacTb fuiacrbrpx b MirrepBaae l ff Ae^op- 
. MfpyeTCH pacteTKbiM a ^ an em cm P 2 ^P f / 
AO xacaHHH c BHyTpetfHefi nosepxHocTbio 

oOCOAHOft KOnOHHbf JJJIH HCKJIIPVeKHH HflPpy- 

sok Ha HHTepBan i 0 (inr. 4), B npoijec- 
cc ycraHOBKH imacrupb A BMecre c naxc- 
poM nepewemaeTCH OTuocHTenbHO HHTep- 
Iq aana 1 0 oGcbahoA kojiohhu aa BejutHHHy 
a/2 , uo ojiaroAapx BUOopy ahhhu nnac- 
Twpa m cooTBeTCTBymeft ero ophbhtaahh 
nepeA ycTaHOBxoA ornocHTejibuo khxhcA 
rpaHHObi HHTepsana l #t xoHi^eaae yuacr- 
15 km nnacTwpa, npHxaxwe x oOcaAHoA xo- 
. nouae f Gy^yr naxOAHTbCH BHe MHTepBajia 
1 6 »a paaKOM paccroxHKH a/2 or coot-, 
b e t ct ay us* x ero rpaHMA, Taxoe pacnono- 
xcHHe nnacTMpH o6ecn€WT coxpaHHoc. b 
20 ero m jd6 cbahoA xoaobku b HKTepBanc # 
ocnafineHHOM qtb ep cth ahk • 

0 o p m y ji a u s o 6 p e \ k h 
CnocoG ycraHOBKH luiacTbva « rtrrep- 

. Ban a uerepMeTHiKocTH oGcbaboA xojioh- 
25 bu 9 BxnioM axvzoiA cnycx Ha TpyOax ima- 
paumnecKHx naxepoB c y idiot bu Teh bHtr- 

. Mf BJieMeHTaMH K yCTBHOBJieHHOrO Ha hhx 

nnacTwpH, aanaxepoBxy ynnoTHHTenbuux 
BneHBHTOB naxepa b koKueBux y«tacTxax 
30 nnacTUpx h paawpeBHe nnacT«pa ao 

bccA Amtue i nyTCM cosaxhhx HsGtJToiHoro 
AaBJicHHH b ynnoTHHTenbnix sneMeHtax 
naxepoB h b HexnaxcpHoA soKe, o t n h- 

1 a k H h A c a tcm, ttto i -c uejibio 
35 oGecneHeKHH 9kohomch HaTepHana nnacru- 

px f nocne cnycxa* nnacTwjpH BepxsoiA to- 
peA BuxHero ynnoTHHTenbuoro 3ne>ie«Ta 
r«AP*BJiHne cxoro naxepa paaMemajor Ba- 
npoTHB HHXHeA rpaHMUbi HHTepBana He- 
40 repMBTKiHocTH i a AAHHy nnacTbipx bwGh- 
pawr b cboTfieTCTBHH co cneAyxmeA sobh- 

CHKOCTblO 
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ArtHHa nnacTwpa, n; 
AnHHa HHTepBana HerepneTHy- 
ho cth oGcaAHoA xonoHHbiy m; 
AnMMa ynnoTHHrejibHoro 9neMeu- 
Ta rHApeBJm«iecxbro naxepa, m; 
ABBJieHHe b rHApaanH^ecKHx na- 
xepax npH npKxaTHH KOKueBbix m 
y MacTKOB nnacTbipa, Mlla; 
paccToaHHe ot ydbfl ckbhxmhu 
ao BepxaeA rpaimixbi HHTepBana 
He rep mcth mho cth oGcaAHoA ko- 
noHHbi t m; 

Monynb ynpyrocTH MaTepnana 



JPyfl, «a KO ,op« npo«,»o W iTci 60,330 6 

cnycK nn«crwpH f Mna| .HPOmsboahtcji cnycK nn acTvp*; 

- OTKomeme Hapy* H oro ah axe Tp a k ^ " KW *^ fiHT Hyaccowa Harepaan 

B«yTpe MB eMy rpyo, Ha kotopwx W«,-h« kotopwx npoMa VAH Tcn 

. 5 cnycx luiacrupn. 





1601330 



•5 



ZhEt 





PeaaicTop B.EyrpeHKosa 



CocTaeHTerib H.JIeflicoeBa 
TexpeA Jl.CepAWKOBa 



KoppeKTop H* MycKa 



Jaicaa 325 7 



nOflfUICHOC 



. Twpax 669 

BHHHTIH rocynapCTBeHHoro KOMHTeTa no Hio6peTeHH«M m otkpwtmhm npw TKHT CCCP 
113035, MocKBa, K-35 f P.iyncKa* Ha0. t a. A/5 



npoH3C^ACTBCHHo-H3AaTenbCKMft kom6hh*t M HaTCHT H f r « y*ropon, yn. TarapHMa, 10 1 



[state seal] Union of Soviet Socialist 

Republics 
USSR State Committee 
on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(19) SU (11) 1601330 

(51)5 E 21 B 29/10 



Al 



(21) 4446602/23-03 

(22) 25 April 1988 

(46) 23 Oct 1990, Bulletin No. 39 

(71) All-Union Scientific Research 
Institute of Drilling Technology 

(72) A. A. Tsybin, V. V. Toropynin, A. N. 
Gladkikh, S. P. Tarasov, and A. V. 
Pranevskiy 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
1035192, el. E 21 B 33/10(1981). 

USSR Inventor's Certificate No. 
1141 184, cl. E21 B 29/10 (1983). 

(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 



[vertically along right margin] 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

[\ is Poisson's r&tio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 

leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 

so that its upper end is opposite the lower boundary of the interval / 0 - Here the distance 

between the lower end of the upper packing element 1 and the upper boundary of interval /o 

u P/(l-2n) 
is the quantity a, equal to 2 j— ^ , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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4 

by pressure P u where the middle portion of the patch in the interval Iq is deformed by the 
calculated pressure Pi «P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval Iq, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval o f casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

0 t S (C 2 -1)J ' 

where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

M is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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